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after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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DETAILED ACTION 



Response to Arguments 

Applicant's arguments with respect to claims 1-22 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thorburn et al in view of Kaneda et al (5,483,377). 

As to claim 1, Thorburn et al disclose an optical encoder sensor head (110) for 
use with a reflective multi-track encoder scale (160), with a quasi-monochromatic light 
source (112) disposed on a surface of a planar substrate (111) facing the encoder scale 
(160); a plurality of optical detectors (120, 140) disposed on the surface of the substrate 
(111) at respective locations defining respective optical paths (102, 103) between the 
optical detectors (120, 140) and respective tracks (162, 166) of the encoder scale (160). 
Thorburn et al fail to disclose an optical wavefront dividing element disposed between 
the substrate and the encoder scale. Kaneda et al disclose a blazed diffraction grating 
(G1 , G3) between the substrate and the reflected diffraction grating scale (G2) that is 
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used as an optical wavefront dividing element. It would have been obvious for one 
ordinary skill in the art to modify Thorburn et al to include a blazed diffraction grating 
(G1, G3) between the substrate and the reflected diffraction grating scale (G2) as 
disclosed by Kaneda et al to improve the splitting of the incident light (Ro, R+1) 
generated by the light source (1) wherein the reflected divided light (Ro+1 , R+1-1)) is 
directed toward the corresponding detector elements allowing the distance between the 
scale (G2) and the encoder to be measured, (see figure 2B, column 2, lines 53-67, 
column 3, lines 1-65). 

As to claim 2, the modified Thorburn et al disclose an optical encoder sensor 
head (101) with a vertical cavity surface emitting laser (VCSEL) (112), (see figure 1 , 
figure 2, paragraph [0027], paragraph [0028]. 

As to claim 3, the modified Thorburn et al disclose an optical encoder sensor 
head (101) wherein the quasi-monochromatic light source (112) emits an expanding 
cone of light (102), (see figure 1, figure 2, paragraph [0028]. 

As to claim 4, the modified Thorburn et al disclose an optical encoder sensor 
head (101) with the plurality of optical detectors (120, 140) disposed on opposite sides 
of the light source (1 12), (see figure 1 , figure 2A, figure 2B, paragraph [0027]. 

As to claim 5, the modified Thorburn et al disclose an optical encoder sensor 
head (101) wherein the substrate (1 1) is a first substrate, and wherein the wavefront 
dividing element (G1, G3) with a diffractive optical element (DOE), (G1, G3), (6) 
disposed on a second substrate, (see figure 2B, lines, 53-67, column 3, lines 1-42). 

As to claim 6, the modified Thorburn et al disclose an optical encoder sensor 
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head (101) wherein the DOE (166) has a layer of material having a thickness selected 
to introduce a substantially half-wave delay in light passing through the DOE (166), (see 
figure 1, figure 5, paragraph [0035]. 

As to claim 7, the modified Thorburn et al disclose an optical encoder sensor 
head (101) with a grating having a square wave profile, (see figure 1). 

As to claim 8, the modified Thorburn et al disclose an optical encoder sensor 
head (101) with a grating having a triangle wave profile, (see figure 2B, figure 3, lines 1- 
67). 

As to claim 9, the modified Thorburn et al disclose an optical encoder sensor 
head (101) with a grating having a-sine wave profile (paragraph [0036]. 

As to claim 10, the modified Thorburn et al disclose an optical encoder sensor 
head (101) with the second substrate (16) including a plurality of windows (166), each 
window (166) lying along a corresponding one of the optical paths between the tracks 
on the encoder scale (162) and the detectors (120, 140), (see figure 2B, figure 2C, 
paragraph [0027]. 

As to claim 1 1 , the modified Thorburn et al disclose an optical encoder sensor 
head (101) with the second substrate (161) having an optically transparent material with 
a low coefficient of thermal expansion, (see figure 3A, figure 3B, figure 3C, paragraph 
[0029]. 

As to claim 12, the modified Thorburn et al disclose an optical encoder sensor 
head (101) wherein the second substrate (161) is coated with optically transparent 
material having an index of refraction n different from that of air, (see figure 3A, 3B, 3C, 
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paragraph [0029]. 

As to claim 13, the modified Thorburn et al disclose an optical encoder sensor 
head (101) the optically transparent material (164) comprises a dielectric material, 
paragraph [0029]. 

As to claim 14, the modified Thorburn et al disclose an optical encoder sensor 
head (101) wherein the dielectric material has a refractive index close to the refractive 
index of the second substrate (161), (see paragraph [0029]). 

As to claim 15, the modified Thorburn disclose an optical encoder including a 
sensor head (101), the substrate having a light source (112) and first and second optical 
detectors (120, 140) disposed thereon; an encoder scale (160) including first and 
second tracks (162, 166), the encoder scale (160) being disposed opposite the sensor 
head (110), a light beam (102) emitted by the light source (112). 
The modified Thorburn et al fail to disclose an optical wavefront dividing element 
disposed between the substrate and the encoder scale. Kaneda et al disclose a blazed 
diffraction grating (G1, G3) between the substrate and the reflected diffraction grating 
scale (G2). It would have been obvious for one ordinary skill in the art to modify 
Thorburn et al to include a blazed diffraction grating (G1, G3) between the substrate 
and the reflected diffraction grating scale (G2) as disclosed by Kaneda et al to improve 
the splitting of the incident light (Ro, R+1) generated by the light source (1) wherein the 
reflected divided light (Ro+1 , R+1-1) is directed toward the corresponding detector 
elements allowing the distance between the scale (G2) and the encoder to be 
measured, (see figure 2B, column 2, lines 53-67, column 3, lines 1-65). 
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As to claim 16, the modified Thorburn et al disclose a sensor head (101) 
including a substrate (111) having a light source (112) and a first and second optical 
detectors (120, 140), an encoder scale (160) including first and second tracks (162, 
166), and first and second beam (102, 103), (see figure 1, figure 2A, figure 2B, figure 
2C, paragraph [0027]. The modified Thorburn et al fail to disclose an optical wavefront 
dividing element disposed between the substrate and the encoder scale. Kaneda et al 
disclose a blazed diffraction grating (G1, G3) between the substrate and the reflected 
diffraction grating scale (G2). It would have been obvious for one ordinary skill in the art 
to modify Thorburn et al to include a blazed diffraction grating (G1, G3) between the 
substrate and the reflected diffraction grating scale (G2) as disclosed by Kaneda et al to 
improve the splitting of the incident light (Ro, R+1) generated by the light source (1) 
wherein the reflected divided light (Ro+1, R+1-1) is directed toward the corresponding 
detector elements allowing the distance between the scale (G2) and the encoder to be 
measured, (see figure 2B, column 2, lines 53-67, column 3, lines 1-65). 

As to claim 17, the modified Thorburn et al disclose an encoder with a blazed 
diffraction grating (G1 , G3) element disposed on a substrate of the beam divider that is 
disposed between sensor head and the encoder scale (G2), (see figure 2B, column 2, 
lines 53-67, column 3, lines 1-65). 

As to claim 18, the modified Thornburn et al disclose an encoder with the 
substrate of the beam divider (G1 , G3) is fixed relative to the substrate of the sensor 
head, (see figure 2B, column 2, lines 47-67, column 5, lines 1-25). 

As to claim 19, the modified Thorburn et al disclose an encoder the substrate of 
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the beam divider (G1 , G3) and the substrate of the sensor head are fixed into a single 
monolithic construction, (see figure 2B, column 5, lines 1-25). 

As to claim 20, the modified Thorburn et al disclose a sensor head (101) for use 
in an optical encoder, the encoder including a scale (160), the scale (160) being 
movable relative to the sensor head (101) along a first axis, a distance between the 
scale (160) and the sensor head (101) as measured in a direction perpendicular to the 
first axis being constant, the encoder generating a signal representative of a position of 
the scale (160) relative to the sensor head (101), the scale (160) including a first track 
(162), and a second track (166), the sensor head (101) comprising a substrate, a light 
source (112), a first optical detector(140), a second optical detector (120), and a beam 
divider including an optical wavefront dividing element, the light source being disposed 
on the substrate, the first and second optical detectors being disposed on the substrate, 
the beam divider being spaced apart from and fixed relative to the substrate, an emitted 
light beam (102) emitted from the light source (112). The modified Thornburn et al fail to 
disclose a wavefront dividing element. Kaneda et al disclose a blazed diffraction grating 
(G1, G3) between the substrate and the reflected diffraction grating scale (G2). It would 
have been obvious for one ordinary skill in the art to modify Thorburn et al to include a 
blazed diffraction grating (G1, G3) between the substrate and the reflected diffraction 
grating scale (G2) as disclosed by Kaneda et al to improve the splitting of the incident 
light (Ro, R+1) generated by the light source (1) wherein the reflected divided light 
(Ro+1 , R+1-1) is directed toward the corresponding detector elements allowing the 
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distance between the scale (G2) and the encoder to be measured, (see figure 2B, 
column 2, lines 53-67, column 3, lines 1-65). 

As to claim 21, the modified Thorburn et al disclose a sensor head (101) with the 
tracks (162, 166) of the encoder scale (160) include a first track (166) having a 
diffractive optical element for forming a line image indicative of an index location of the 
scale (160), and a second track (162) having a diffraction grating for forming a 
diffraction pattern indicative of incremental position of the scale (160), (see figure 1, 
paragraph [0027], figure 3A, 3B, 3C, paragraph [0029]. 

As to claim 22, the modified Thorburn et al disclose a sensor head (101) with two 
optical detectors (120, 140) and an equation (Z 0 Zi/(Z 0 +Zi) = NP 2 /A that is functionally 
equivalent to tan(A/P) = Y+d/2(2D-Z) as claimed, (see pargraph [0032], see pargraph 
[0033]). The modified Thornburn et al fail to disclose a wavefront dividing element. 
Kaneda et al disclose a blazed diffraction grating (G1, G3) between the substrate and 
the reflected diffraction grating scale (G2). It would have been obvious for one ordinary 
skill in the art to modify Thorburn et al to include a blazed diffraction grating (G1, G3) 
between the substrate and the reflected diffraction grating scale (G2) as disclosed by 
Kaneda et al to improve the splitting of the incident light (Ro, R+1) generated by the 
light source (1) wherein the reflected divided light (Ro+1, R+1-1) is directed toward the 
corresponding detector elements allowing the distance between the scale (G2) and the 
encoder to be measured, (see figure 2B, column 2, lines 53-67, column 3, lines 1-65). 



Application/Control Number: 10/614,535 



Art Unit: 2878 



Page 9 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Don Williams whose telephone number is 571-272- 
8538. The examiner can normally be reached on 8:30a.m. to 5:30a.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Geonji&Epps wv 
Supervisory Patent Examiner 
Technology Center 2800 



